 Results There was substantial Cl -and Na + accumulation in leaves, especially for , 2010; Martin et al., 2011; Zappa et al., 2013) . Coastal habitats are 33 both economically and ecologically important. Not only do they provide protection 34 against the sea for urban areas and agro-ecosystems in-land (Hanley et al., 2014) ,
35
they offer refuge for many plant and animal species excluded by intensive 36 agriculture (Rhymer et al., 2010; Fisher et al., 2011) . Consequently the ecological 37 response of these coastal habitats to seawater inundation may have important
38
ramifications not only for conservation, but also shoreline management.
39
The potential impact of storm surge events may be particularly acute for grazing 40 marsh, sand dunes and coastal pasture since unlike salt marshes, these ecosystems
41
are not naturally susceptible to the periodic intrusion of sea water. Salt stress and 42 inundation regimes are known to affect productivity and plant zonation in estuarine 43 marsh/grassland transitions (Guo and Pennings, 2012; Janousek and Mayo, 2013) , 44 and also influence plant survival, growth, and reproduction in freshwater 45 macrophytes (Van Zandt and Mopper, 2002; Van Zandt et al., 2003; Middleton, 46 2009; Pathikonda et al., 2010) . However, our understanding of the impact of salt 47 stress on coastal mesophytes is limited to the effects of sea spray on cliff and 48 strandline vegetation (Malloch et al., 1985; de Vos et al., 2010; Rogers and Wiser, 49 2010). This contrasts markedly with a rich literature documenting salinity tolerance in halophytes (Zhu, 2001; Flowers and Colmer, 2008; Wetson et al., 2012) and the 51 impact of salinity on growth and yield of crop species (Munns and Tester, 2008; 52 Flowers et al., 2010) .
53
The tolerance of wetland plants to freshwater flooding has been studied extensively
54
(see reviews by Bailey-Serres and Voesenek, 2008; Colmer and Voesenek, 2009), 55 but knowledge of plant response to seawater flooding is limited (Colmer and 56 Flowers, 2008; Bennett et al., 2009; Hanley et al., 2013) and for the most part 57 focusses on how increased tidal flooding affects halophytes in salt marsh systems
58
(e.g., Janousek and Mayo 2013; Valentim et al., 2013) . In addition to impeded gas 59 exchange and chemically-reduced compounds in flooded soils (Armstrong, 1979) as climate are well-known (Fernández-Pascual et al., 2013; Quilot-Turion et al., 99 2013), but our understanding of ecotype-specific variation in response to salinity 100 stress is largely confined to halophytes (Huiskes et al., 1985; Blits and Gallagher, 101 1991 -but see Ab-Skukor et al., 1988; Van Zandt et al., 2003) . taken through the procedures confirmed the reliability of these measurements.
180
The remaining leaf samples were bulked (by adding two samples together) such that 181 4 replicate samples were created for each soil immersion treatment/ecotype group
182
(minimum sample mass = 54.3 mg). Tissue metabolites were extracted from these 11 using 5% (w/v) perchloric acid and neutralised extracts were analysed using HPLC
184
( Fan et al. 1993) . Neutralised extracts were filtered (0.22 μm) and stored at -80 ºC.
185
The initial HPLC analysis of organic solutes (glycinebetaine, proline, prolinebetaine cultivated from the 200 m parent population.
273
We found detectable amounts of the amino acid proline, the sugars fructose, glucose 274 and sucrose, and the sugar alcohol pinitol, in leaf extracts ( stabilisation of EC w occurred in both treatments (Fig.1) .
283
Only four plants died during the experiment, these were all in the 24 h sea water soil (Fig. 2b) .
299
While both 'Immersion' (F (2,92) = 14.18, P <0.01), and 'Distance' (F (2,92) = 6.12, P 300 <0.01) had a significant effect on 'Flowering Effort' (Fig. 3) , there was no (Fig. 4) reflected by the greatest reduction in stolon growth and flowering potential of T.
367
repens occurring as a result of 24 h seawater soil immersion despite the fact that salt 368 levels in the growing media were roughly comparable for 8 and 24 h treatments after 369 removal from seawater and subsequent leaching due to watering. soils (Ab-Shukor et al., 1988; Rogers et al., 1997; Bennett et al., 2009) , and any 409 coastal pastures susceptible to future episodes of seawater flooding.
410
Given the increased likelihood of storm surge events over coming decades (Martin 411 et al., 2011; Zappa et al., 2013) , the international conservation importance of low-
412
lying coastal vegetation and the role these areas play in coastal defence (Rhymer et 413 al., 2010; Fisher et al., 2011; Hanley et al., 2014) m is most saline, 700 m least saline; described in 'Results' section). 
